Aberrant patterns of cellular communication in diabetes-induced embryopathy in rats: II, apoptotic pathways.
The objective was to test the hypothesis that hyperglycemia-induced injury of yolk sac cell membranes is associated with disruption of cellular apoptotic signaling pathways. Pregnant rats were induced to become diabetic by injection of streptozotocin. Fourteen normal control and 24 diabetic rats were killed on day 12 of gestation. Yolk sac membranes in 3 conceptus groups (nondiabetic, diabetic with normal, or diabetic with malformed conceptus) were collected for study. DNA was extracted from yolk sac cells and assayed for fragmentation by using gel electrophoresis, which indicates apoptosis. Protein expression was evaluated by Western blot assays. Statistical analyses were performed with the Student t -test. The level of phosphorylated Akt was significantly decreased, whereas that of the proapoptotic protein Bax was increased. These changes were correlated with the presence of DNA fragmentation in yolk sac cells of the diabetic malformed conceptuses. Hyperglycemia-induced embryopathy involves apoptosis, during which the expression of proapoptotic protein Bax is upregulated and the activity of the cell-survival factor, Akt kinase, is decreased in yolk sac cells. These observations suggest that hyperglycemia of maternal diabetes triggers apoptotic signaling pathways and inhibits cell survival pathways, leading to embryonic malformations.